IU/kg respectively. The same NSP hydrolyzing enzyme combination was supplemented @ 800,480,400,400 and 800 IU/Kg respectively as 2X (LC). The birds were weighed, wing banded and randomly distributed in to five experimental groups, with ten replicates and five birds in each replicate to assess the effect of the NSPHE combination on growth performance of broilers. Significant (P<0.05) differences were observed with the weekly body weight gain, feed intake, and feed conversion ratio when the birds were supplemented with NSP hydrolyzing enzymes at 1X (HC). However the NSP hydrolyzing enzymes did not influenced the overall performance of broilers when supplemented @ 2X (HC), 1X (LC) and 2X (LC) to the corn soybean meal based diets.
Introduction
Cereals and vegetable protein sources form the major ingredients in poultry rations. These ingredients contain between 10-75% of non-starch polysaccharides (NSP) (Chot, 2011) . The NSP in cereals form a part of the cell wall structure and in vegetable proteins, especially legumes, play a role as an energy storage material. Chicken having a simple stomach, cannot digest complex nutrients like nonstarch polysaccharides (NSP) and phytate. Supplementation of chicken diet with fiber degrading enzymes and phytase is known to enhance utilization of the complex carbohydrate moiety and phytate phosphorus (Choct, 2006) . With the continuous increase in world's population and the decline in its food reserve, a more efficient conversion of by-products, including those rich in NSP, into high quality food is a top priority area of research today.
The commercial application of feed enzymes has a history of less than 20 years. During this period, the feed enzyme industry came into existence and it has gone through several phases of development. The first phase was the use of enzyme to enhance nutrient digestibility, focusing primarily on minimizing the anti-nutritive effect of NSP, such as arabinoxylans and β-glucans from broiler diets based on wheat, rye, barley or triticale which increase the viscosity of digesta. During the early 1990s the scope of enzyme application expanded to other nutrients like phytase besides NSP (Choct, 2006) .
In recent years, soybean meal (SBM) is being used as sole protein source which contains about 20% NSP (Malathi and Devegowda, 2001 ). Similarly, other major ingredients used in broiler and layer diets i.e., maize and rice bran contains 9 and 25% NSP, respectively (Malathi and Devagowda, 2001 ) half of which is cellulose (Saunders, 1986) . The NSPs are insoluble (cellulose) and soluble (β-glucose, arabinoxylan, arabinogalactose, xyloglucon etc). The soluble NSPs have the property to immobilize water in its matrix by forming loose gel network which is responsible for increased viscosity, there by depressing the digestibility of fats, proteins and starch. These NSPs impair activity of endogenous enzymes by reducing the contact intensity between nutrients and enzymes, which results in sticky and moist droppings.
Use of feed enzymes to improve the nutritive value of poultry diets has become common practice in many countries due to use of feed ingredients containing higher proportion of NSP. Hong et al. (2002) found that the use of an enzyme cocktail (Xylanase, amylase and protease) improved the digestibility of corn-soybean based diets in ducks. Using enzymes in poultry diets not only enhance bird performance and feed conversion, but also reduce environmental problems due to reduced concentration of nutrients in excreta. Similarly the other possible benefits are increased accuracy and flexibility in least-cost feed formulation and improved well being of the birds.
Materials and Methods
The experiment was conducted on two hundred and fifty (250) one day old straight run Ven-Cobb commercial broiler chicks supplemented with the NSP hydrolyzing enzymes viz xylanase, ß-d-glucanase, cellulase, mannase and pectinase at higher (HC) as well as lowers concentrations (LC) on cornsoybean meal diet (Table 1) with iso caloric and iso nitrogenous levels. These pure enzymes were procured from Advanced Bio-Agrotech Limited, Pune, India. The activity of xylanase, ß-d-glucanase, cellulase, mannase and pectinase was 160000, 200000, 1000000, 200000 IU/g, and 150000 respectively. The birds were weighed, wing banded and randomly distributed in to five experimental groups, with ten replicates and five birds in each replicate ( Licensed Under Creative Commons Attribution CC BY birds were reared under standard managemental conditions. The details of the NSPHE and ingredient composition for the experiment I have been given in (Table 3 ).The data were subjected to appropriate statistical analysis using Statistical Package for Social Sciences (SPSS) 15 th version and comparison of means was tested using Duncan's multiple range tests (Duncan's, 1955). 
Results
The performance of commercial straight run broiler chicks fed on various levels of NSPHE to the diet containing corn soybean meal based standard diet was studied in terms of body weight gain, feed intake and feed conversion ratio. Highest BWG was observed in birds fed with corn -soy diet with 1X (HC) NSPHE throughout the experimental period at. The NSPHE did not shown any significant effect on BWG when fed @2X (HC), 1X and 2X (LC).However the diets supplemented with NSPHE @ 2X (HC) showed poor body weight gain during the pre starter and finisher phase except for the starter phase, where it has shown some encouraging results with weekly as well as phase wise body weight gain (Table 4 ). The diets supplemented with NSPHE @ 1X and 2X (LC) showed significantly (P<0.05) higher feed intake during pre-starter phase .However the diets supplemented with NSPHE @1X (HC) have shown significantly (P<0.05) higher feed intake during starter and finisher phase compared to birds fed with NSPHE @ 2X (HC), 1X and 2X (LC) ( Table 5 ).The phase wise feed conversion ratio was significantly better (P<0.05) in birds fed with NSPHE @ 1X (HC) when compared to rest of the treatment groups during pre-starter phase. During the starter phase, birds receiving the NSPHE @ 2X (HC) showed significantly better FCR compared to other treatment groups. The Finisher phase showed significantly higher FCR in the control group followed by NSPHE supplemented @ 1X (HC) and 2X (LC) respectively. The diets with NSPHE @ 2X (HC) and 1X (LC) showed poor FCR during finisher phase (Table 6 ). 
Discussions
The present study revealed that body weight gain in the NSPHE fed diet @1X (HC) showed significantly (P<0.05) higher compared to other groups during overall period of the experiment. These findings are in agreement with Abbas et al. (1998) who reported that NSP enzyme supplementation to fibrous diet improved the growth rate of broilers. Zanella et al. (1999) investigated the effect of a commercial enzyme cocktail containing xylanase, protease and amylase on performance of broilers fed a corn-soybean meal based diet. Enzyme supplementation improved body weight gain. Hanumantha Rao et al. (2003) reported that the supplementation of enzyme cellulase, xylanase, amylase, protease and phytase individually to maize soybean based diets, significantly (P<0.05) improved body weight gains of broilers at 42 days. Edwin et al. (2004) observed significant increase in fifth week body weight gain (P<0.01) of the Japanese quail supplemented with NSP hydrolyzing enzymes. The diets supplemented with 1X, 2X (LC) and 2X (HC) did not shown any significant differences in body weight gains of broilers these findings are supported by Yuan et al. 2008 , who reported that supplementation of multiple enzymes at 1X and 2X levels did not influence the BWG during overall period of 42 days. Narasimha Rao et al. (1998) indicated that the supplementation of NSP enzyme preparation to maize-soy bean based diets did not yield any significant improvement in the performance of broilers. In the present study broilers fed corn-soy based standard diet supplemented with 1X (HC) and 2X (LC) did show initial hike (P<0.05) in feed intake but failed to continue the same trend in the consecutive weeks. The control and diet supplemented with NSPHE @ 1X (HC) had significantly (P<0.05) higher feed intake during 2 nd to 4 th wk compared to birds fed on 2X (HC) , 1X and 2X (LC) supplemented with NSPHE.The NSPHEs are more effective during pre-starter and starter phase compared with finisher phase, similar findings were reported by Berwal et al. (2008) who observed increased feed intake (P<0.05) in broilers fed diets with higher crude fibre levels supplemented with enzyme, Lazaro et al. (2003) who reported significant difference in feed intake when rye based diets were supplemented with β-glucanse 858 and xylanase 864 IU/g. Wang et.al (2005) reported improved (P<0.01) daily feed intake during 7 to 21 day phase. Nadeem et al. (2005) reported that supplementation of NSP degrading enzymes significantly (P<0.05) improved feed intake from 1-28 days. Ramesh and Chandrasekaran (2011 a ) also reported significant increase in feed intake when standard diet was supplemented with enzymes. Shastak et.al. (2015) reviewed beneficial effects of β-mannanase in poultry. FCR was significantly better (P<0.05) in birds fed with NSPHE @ 1X (HC) when compared to rest of the treatment groups during pre-starter phase. During the starter phase birds receiving the NSPHE @ 2X (HC) showed significantly better FCR compared to other treatment groups. The Finisher phase showed significant FCR in the control group followed by NSPHE supplemented @ 1X (HC) and 2X (LC) respectively. The diets with NSPHE @ 2X (HC) and 1X (LC) showed poor FCR during the finisher phase. These findings are in agreement with Swift et al. (1996) , who reported that enzyme treatment significantly improved feed conversion in broilers over a 35-day feeding period. Zanella et al. (1999) investigated the effect of a commercial enzyme cocktail containing xylanase, protease and amylase on performance of broilers fed a corn-soybean meal based diet. Enzyme supplementation improved feed conversion ratio. Lazaro et al. (2003) found improved feed efficiency with NSP enzyme supplementation. Saleh et al. (2005) reported that feed conversion ratio was significantly improved in the NSP enzyme supplemented diets. Meng and Slominski (2005) recorded improved FCR with enzyme. Wang et.al (2005) found improved FCR (P<0.01) during 7 to 21.However the supplementation of enzymes at 2X (HC),1X and 2X (LC) levels had shown no significant effect with FCR these findings are in agreement with Narasimha Rao et al., (1998) who reported no significant effect of NSP enzyme supplementation in broilers. Hanumantha Rao et al. (2003) observed that the enzyme preparation inclusion to broiler diets did not improve significantly feed efficiency. Gao et al. (2007) and Berwal et al. (2008) reported no significant differences with feed efficiency. Rambabu (2009) reported no effect on feed intake and FCR of broilers fed either high fiber or low fiber diets supplemented with NSP enzymes. Cowieson et al. (2010) reported no significant improvement in FCR with NSP enzyme supplementation.
Conclusion
From this study it can be concluded that the NSPHE combinations @ 1X (HC) viz. (xylanase, ß-D-glucanase, cellulase, mannanase and pectinase @ 2400, 4800, 1800, 4800, and 2400 IU/kg respectively have influenced the
